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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the machine tool which has a suitable column with a 

cooling function to apply to a machining center etc. 

[0002] 

[Description of the Prior Art] Conventionally, the thing of air cooling according [ cooling of the column 
of machine tools, such as a machining center, ] to a cooling fan, the thing which prepares and puts the 
nozzle for coolant jet on the interior of a column, and this nozzle to the coolant is made to blow off, and 
performs it are known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, some which use a cooling fan having un-arranged 
[ that about / that processing of the waste heat by the fan is difficult / and the cooling effect does not 
become homogeneity at the whole column ]. Moreover, it was easy to produce the ununiformity of 
plugging of a nozzle, and spraying of the coolant accompanying [ must perform nozzle piping in a 
column, and a manufacture man day increases, and also ] it, and what is depended on a nozzle was 
problematic practically. 

[0004] In view of the above-mentioned situation, this invention can perform waste heat processing 
easily, and aims at offering the machine tool which has the column with a cooling function which can 
cool the whole column to homogeneity. 
[0005] 

[Means for Solving the Problem] Namely, among this inventions, invention of claim 1 has a bed (2) and 
forms a column (3) on a bed (2). On this column, prepare a main shaft head (6) free [ a migration drive ], 
and a rotation tool (9) is formed for it in this main shaft head (6), enabling a free rotation drive. In the 
machine tool (1) into which the work piece (14) prepared on the table (8) is processible by said rotation 
tool Said column has a body (5), covers the abbreviation overall height of this body, and forms coolant 
fullness space (5e) in two or more comers which can be set to the horizontal section of this body. A 
coolant supply recovery means (5h, 5j, 1 1, 12, 13) is connected to it for the coolant to said each coolant 
fullness space, enabling free supply recovery, while filling the inside of said each coolant fullness space 
with the coolant (15) in said each cooliant fullness space, and it is constituted. 
[0006] Moreover, invention of claim 2 is constituted among this inventions considering said each 
coolant fullness space being the hole as cast formed in said body as a description. Moreover, among this 
inventions, invention of claim 3 establishes said each coolant fullness space in the comer in the 
horizontal section of the body of a column, respectively, and is constituted. 

[0007] Moreover, invention of claim 4 prepares and consists of [ volume / of the coolant in this coolant 
fullness space / fullness ] forms to lessen in a reduction object (16) in coolant fullness space among this 
inventions. Moreover, among this inventions, invention of claim 5 forms a centmm (16a) in the interior 
of a reduction object, and is constituted. In addition, the number in a parenthesis etc. does not show the 
corresponding element in a drawing, and limited constraint of this description is not carried out 
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[ expedient / therefore ] at the publication on a drawing. The same is said of the column of the following 

"operations." 

[0008] 

[Function] By the above-mentioned configuration, the heat which the column (3) was cooled for 
invention of claim 1 by homogeneity by coolant fullness space (5e), and was absorbed by the coolant 
supply recovery means (5h, 5j, 1 1, 12, 13) in the column acts so that recovery processing may be carried 
out with the coolant (15). Moreover, invention of claim 2 acts so that it may become possible to also 
fabricate each coolant fullness space (5e) to coincidence at the time of manufacture of a body. 
Moreover, each coolant fullness space (5e) where invention of claim 3 was prepared in the comer acts so 
that a column (3) may be cooled to homogeneity. 

[0009] Moreover, invention of claim 4 acts so that the amount of the coolant with which it is filled in a 
column can be lessened. Moreover, invention of claim 5 acts so that a column may be lightweight-ized 
by the centrum (16a). 
[0010] 

[Example] Hereafter, the example of this invention is explained based on a drawing. The side elevation 
in which the top view in which the column for machine tools shows the outline perspective view 
showing the whole machine tool with which this invention was applied, as for dravying 1 , and one 
drawing 2 , and drawing 3 show an example of the column for machine tools, and dravvdng 4 R> 4 are 
the sectional views showing other examples of this invention. 

[001 1] As shown in drawing 1 , the machine tools 1, such as a machining center where this invention 
was applied, have the bed 2, and are laid in the arrow head A and the direction of B whose columns 3 
are Z shaft orientations free [ a migration drive ] on the bed 2. The column 3 has the body 5, as shown in 
drawing 2 and drawing 3 , and the guide-rail 2a top prepared in the bed 2 as mentioned above is 
established for the arrow head A and the direction of B in the body 5 by two or more direct-acting guide 
apparatus 5a prepared in the drawing 3 lower limit of a body 5, enabling free sliding. Guide rails 5b and 
5b are formed in the method of drawing Nakamigi of a body 5 at right angles to the drawing 3 arrow 
head C which is Y shaft orientations, and the direction of D, and the arrow head C and the direction of D 
are established for the main shaft head 6 in guide rails 5b and 5b through direct-acting guide apparatus 
6a prepared in the main shaft head 6, enabling free sliding. 

[0012] The spindle 7 is formed in the main shaft head 6 free [ a rotation drive ], and the well-known 
rotation tools 9, such as a drill and an end mill, can be inserted in a spindle 7 free [ attachment and 
detachment ]. Moreover, the body 5 of a column 3 is cast and the head drive motor 10 is formed in the 
arrow head C and the direction of D in the above-mentioned main shaft head 6 through the ball thread 
which is not illustrated in the drawing 3 upper part of a body 5 in the form which can carry out a 
migration drive along with guide-rail 5b. Head migration space 5c is formed in the center section in the 
space, the direction of a right angle therefore the drawing 3 arrow head C, and the direction of D of 
drawing 2 , and the above mentioned main shaft head 6 can move the inside of this head migration space 
5c to a body 5, without interfering in the drawing 3 arrow head C and the direction of D with the body 5 
of a column 3. 

[0013] Mainfi-ames 5d and 5d are formed in the drawing 2 vertical both sides of head migration space 5c 
of the body 5 of a column 3, and drilling formation of the cooling liquid flow through-hole 5e is carried 
out at the drawing 2 right-and-left both sides which are each mainframes 5d and 5d, respectively. 
Namely, four cooling liquid flow through-hole 5e is formed in the comer in the horizontal section of a 
body 5, and each cooling water circulation hole 5e is formed in the vertical direction even at the lower 
limit section covering the overall length (overall height) of**** from the upper limit section of a body 
5, as shown in drawing 3 . Moreover, cooling water circulation hole 5e has 5g of two or more through 
holes penetrated to rib 5f which forms a body 5 on the way as shown in drawing 3 , and in case 
circulation hole 5e casts a body 5 with 5g of these tfirough holes, it is formed in coincidence as a hole as 
cast. 

[0014] The side which touches the lateral surface of the body 5 in drawing 2 of each cooling water 
circulation hole 5e Covering 5k carries out the abbreviation lock out of the side face of this circulation 
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hple 5e through packing, and wearing installation is carried out in the form which forms the circulation 
hole concerned. Into the covering 5k part of the drawing 3 lower limit section of this circulation hole 5e 
It is the form where 5h of feed hoppers of the coolant penetrates covering 5k, and further, in the form 
where exhaust port 5j penetrates a body 5, it is prepared in body 5 part of the drawing 3 upper limit 
section of circulation hole 5e so that the inside and outside of cooling water circulation hole 5e may be 
opened for free passage. As shown in drawing 1 , the coolant tank 13 is connected to 5h of feed hoppers 
of each cooling water circulation hole 5e, and exhaust port 5j through the coolant supply pipes 1 1 and 
1 1 , and the cooling unit 12 for maintaining the coolant 15 in the coolant tank 13 at predetermined 
temperature is connected to the coolant tank 13 at them. In addition, the table 8 is formed in the arrow 
head E which is right-angled X shaft orientations, and the direction of F free [ a migration drive ] at the 
drawin g 3 space and the direction of a right angle, i.e., a Y-axis, and the Z-axis, and the work piece 14 
into which it should be processed on this table 8 can be carried in the drawing 1 front side of the bed 2 
of a machine tool 1, therefore the method of the right of drawing 3 . 

[0015] Since a machine tool 1 has the above configurations, when processing a work piece Where the 
work piece 14 into which it should be processed on a table 8 is carried, carry out the migration drive of 
the table 8 in an arrow head E and the direction of F, and carry out a column 3 in an arrow head A and 
the direction of B, and the migration drive of the main shaft head 6 is fiirther carried out in an arrow 
head C and the direction of D. It carries out in the form cut by the rotation tool 9 equipped with the work 
piece 14 carried on the table by the tool spindle 7 of the main shaft head 6. Under the present 
circumstances, although the temperature of machine tool 1 perimeter rises and the temperature of a 
column 3 also rises along with it with advance of processing In a column 3, since the coolant 15 cooled 
by the cooling unit 12 at predetermined temperature is supplied to 5h of feed hoppers of each cooling 
liquid flow through-hole 5e of a body 5 through the coolant supply pipe 1 1 from pump 13a of the 
coolant tank 13 The coolant 15 supplied to 5h of feed hoppers is suitably cooled so that it may turn to 
the drawing 3 upper part, it may flow and go to it and the temperature of a body 5 may not heat- 
exchange-rise too much between them by being fiill in each cooling liquid flow through-hole 5e, and 
using the inside of each cooling liquid flow through-hole 5e as the body 5 of a column 3 fiirther. 
Thereby, in spite of the rise of the ambient temperature of a machine tool 1, the body 5 of a colvmin 3 
can be held at abbreviation regularity, and the body 5 of a column 3 can carry out thermal expansion by 
the temperature rise, and it can prevent beforehand generating of the situation process tolerance has a 
bad influence done by that cause. 

[0016] Moreover, since each cooling liquid flow through-hole 5e is continued and formed in the 
abbreviation overall height of a body 5 as are shown in drawing 2 , and it is prepared in the four comers 
which are the comers in the horizontal section of the body 5 of a column 3 and is moreover shown in 
drawing 3 , cooling actuation of the body 5 by the coolant 15 which carries out fiillness circulation of 
the inside of it covers the whole body 5, and is carried out to homogeneity. Moreover, since the fall by 
having filled the coolant of the resonant frequency of a body 5 which is easy to produce in that case can 
be lessened as much as possible like [ at the time of forming cooling liquid flow through-hole 5e in the 
whole interior of a body 5 ], without a body 5 weight-izing too much, subsonic vibration harmful to the 
cutting actuation by the tool spindle 7 can eliminate the danger of being generated in a column 3, as 
much as possible. 

[0017] In this way, the coolant 15 which performed cooling actuation so that 5h of feed hoppers of each 
cooling liquid flow through-hole 5e of a body 5 is supplied, and might turn the inside of each cooling 
liquid flow through-hole 5e to the drawing 3 upper part, it might flow, heat exchange might be carried 
out to the body 5 of a column 3 and the temperature of a body 5 might not rise too much From exhaust 
port 5j prepared in the drawing 3 upper limit section of each cooling liquid flow through-hole 5e, it goes 
into the coolant supply pipe 1 1, is collected by the coolant tank 13, and is re-cooled by the cooling unit 
12. 

[0018] In addition, although the above-mentioned example described the case where the hole as cast of 
the body 5 of a column 3 was used as it was, as cooling liquid flow through-hole 5e When a hole as cast 
is large, or when you do not need so much cooling capacity, as shown in drawing 4 , of course, you may 
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constitute so that the lightweight reduction object 16 which consists of styrene foam, resin, etc. may be 
established and the fullness volume of the coolant in cooling liquid flow through-hole 5e may be 
lessened. In addition, if centrum 16a is formed in the interior of the reduction object 16, a body 5 can be 
lightweight-ized more. In addition, 5m of notations is seal packing between covering 5k and body 5 side 
attachment wall. 
[0019] 

[Effect of the Invention] As explained above, according to this invention, have a bed 2 and a column 3 is 
formed on a bed 2. In the machine tool 1 into which the work piece which formed the main shaft head 6 
on this column, enabling a free migration drive, formed the rotation tool in this main shaft head, 
enabling a free rotation drive, and was prepared on the table is processible by said rotation tool Said 
column has a body 5 and to two or more comers, such as four comers in the horizontal section of this 
body Coolant fullness space, such as cooling liquid flow through-hole 5e and 5g of through holes etc., is 
continued and formed in the abbreviation overall height of this body. In said each coolant fijUness space 
While filling the inside of said each coolant fiiUness space with the coolant 15, coolant supply recovery 
means, such as 5h of feed hoppers, exhaust port 5j, the coolant supply pipe 1 1, the cooling unit 12, and 
the coolant tank 13 Since it connected free [ supply recovery ] and the coolant was constituted to each 
coolant fiiUness space, a column 3 is cooled by homogeneity by the coolant fiiUness space which 
covered the abbreviation overall height and was established in two or more comers of the body of a 
column 3. Moreover, without complicating the inside of a column for piping, without poor cooling by 
plugging of a nozzle arising, since it is not necessary to install piping in a nozzle or a column, a 
manufacture man day does not start, either but structure is easy. Furthermore, since recovery processing 
of the heat absorbed by the coolant supply recovery means in the colimin can be carried out with the 
coolant, waste heat processing can be performed easily. 

[0020] moreover, the manufacture man day which will become possible [ also fabricating each coolant 
fiillness space to coincidence ], and will not be different from the conventional column at all at the time 
of manufacture of a body if each coolant fullness space is formed from the hole as cast formed in the 
body — heat - it becomes possible to offer the column of effective stmcture to a variation rate. 
Furthermore, if each coolant fiiUness space is established in the comer in the horizontal section of the 
body of a column, respectively, a column can be cooled more to homogeneity. 
[0021] Moreover, since the amount of the coolant which will be fiiU of the reduction object 16 in a 
column in coolant fullness space if the fullness volume of the coolant in this coolant fullness space is 
prepared in the form to lessen can be lessened, it is convenient, when so much cooling capacity is not 
needed, or when lightweight-izing a column more. Furthermore, if centrum 16a is formed in the interior 
of a reduction object, much more lightweight-ization of a column can be attained. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] Have a bed, form a column on a bed and a main shaft head is prepared free [ a migration 
drive ] on this column. In the machine tool into which the work piece which formed the rotation tool in 
this main shaft head, enabling a free rotation drive, and was prepared on the table is processible by said 
rotation tool Said column has a body, covers the abbreviation overall height of this body, and forms 
coolant fullness space in two or more comers which can be set to the horizontal section of this body, and 
while filling the inside of said each coolant fullness space with the coolant in said each coolant fullness 
space, a coolant supply recovery means The machine tool which has the column with a cooling function 
which connected free [ supply recovery ] and constituted the coolant to said each coolant fullness space. 
[Claim 2] Said each coolant fullness space is a machine tool which has the column with a cooling 
function according to claim 1 characterized by being the hole as cast formed in said body. 
[Claim 3] The machine tool which has the column with a cooling function according to claim 1 
characterized by establishing said each coolant fullness space in the comer in the horizontal section of 
the body of a column, respectively . 

[Claim 4] The machine tool which has the column with a cooling function according to claim 1 which 
established and constituted the reduction object from a form which lessens the fullness volume of the 
coolant in this coolant fullness space in coolant fullness space. 

[Claim 5] The machine tool which has the column with a cooling function according to claim 4 
characterized by forming a centmm in the interior of a reduction object. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the outline perspective view showing the whole machine tool with which this invention 
was applied. 

[Drawing 2] It is the top view of the column for machine tools shown one example. 
[Drawing 3] It is the side elevation showing an example of the column for machine tools. 
[Drawing 4] It is the sectional view showing other examples of this invention. 
[Description of Notations] 

1 .... Machine tool 

2 .... Bed 

3 .... Column 
5 .... Body 

5e .... Coolant fullness space, hole as cast (cooling liquid flow through-hole) 

5g .... Hole as cast (through hole) 

5h .... Coolant supply recovery means (feed hopper) 

5j .... Coolant supply recovery means (exhaust port) 

6 .... Main shaft head 

9 .... Rotation tool 

11 .... Coolant supply recovery means (coolant supply pipe) 

12 .... Coolant supply recovery means (cooling unit) 

13 .... Coolant supply recovery means (coolant tank) 

14 .... Work piece 

15 .... Coolant 

16 .... Reduction object 
16a .... Centrum 
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